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ABSTRACT: 

PURPOSE: To obtain high optoelectric conversion efficiency when a hetero 
junction optoelectric element is to be formed by a method wherein a thin film 
doped with amorphous silicon carbide is ued at least for one side of the P type 
layer or the N type layer of a P-l-N junction. 

CONSTITUTION: When the hetero junction optoelectric element is to be formed, 
the element having the form to be injected with light from the P type layer 
side is constituted of glass 19, a transparent electrode 20, a P type 
a-Si<SB>1-x</SB>C<SB>x</SB> layer 21, an I type a- Si layer 22, an N type 
a-Si 

layer 23, and an electrode 24 from the injecting side of light. When light is 
to be injected in the N type layer side, the element is constituted of a 
transparent electrode 29, an N type a-Si<SB>1-x</SB>C<SB>x</SB> layer 28, 
an I 

type a-Si layer 27, a P type a-Si layer 26, and an electrode substrate 25 from 

the light injecting side. In this constitution, the layer indicated with a 

general expression of a-Si<SB>1-x</SB>C<SB>x</SB> layer is the layer doped 
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with 

amorphous silicon carbide, x is selected as 0.05∼0.95, and electric 
conductivity is made as 

lO<SP>-8</SP>∼10<SP>-7</SP>Ωcm<SP>-1</SP>. 
Moreover silane, silane fluoride, hydrocarbon, hydrocarbon fluoride, etc., is 
used as the material, and is formed to have thickness of 30∼300&angst; by 
plasma decomposition, etc. 

COPYRIGHT: (C)1982,JPO&Japio 



05/13/2002, EAST Version: 1.03.0002 



©Int. a.* 
H 01 L 31/04 



® B*B*$W7r (JP) 
7021-5F 



Bg57— 126175 

Baft57^(1982)8fl5B 



lEWpft 1 



<84* R 0856—12313 
©th m 9856(1981)1 JJ29B 
#ftfc»30*# 1 B8f056*lfl24H 



JI|STfj^7ESft3~17-4 



m m m 

t»biii7**77^'/!3y piaim 

rc >Xn-toMff . 7 * ft f 9 ^XwS' 

l-'ot-^y , 7^(1^^ K «* * - * J' • 
~j n, * * *s J > x« 7 * (17 + + * 's ? * xn 

tih*n < t. %— «fet-t«> 

# x t oft*** ^»-*ft»*LT:#*>** 

* »7 T x *s *) a > H — * W ^7**77^ 

^^^T^^y > d — a ► n . to7 ► « 



'y^77^'/aylVfe0.05frf,»0.95 T 

**#m*o*Bift i *£« 

OT**'7TX5/9 * — 4 > / 7 ~> 

3 «li7**7 7^y9ay*-/W Hi, SI 

**ft*ttft^*ifc*lll*e>*«ft 1 SIXtt 
• mC«07**77*i'V3y*-'M > 

4 «*} T * * 7 T x 9 3 >- * - 4 f tt » -t 
0***1$ 3 0 I 3 « 0 lOpfi K-r 
»t*4#tWttt4Wfttt*««B* 1 

ft S*ftM*OT**7 7 ^ •/ 'J ^ v 

* _ T**7Tx>/M a y^ton^. 

moieiteft i axuft x Jiti^r^ 7 7x 



6 WAIT * » ? T * v y a y * - -t 

(8iH« )€>r ?X^^J»tt T**>it AT 

**77J»'/M>H» V. 1. Bp«*r #K X OT • 

PH, B f H.T K-r-T*»|C X 0» 

£#fe Jl2ft ( 1»7**>» 
D.l,OirliOD#ICIOt7**77^'/!3y 

aio©*4r**T Ait 9t^e»*c ft 4 t^nx^i. 

*ft*W*tt* piDSftVKIfto*****^* 

£ 4 — ftfet-t" * * A^Kn*-f^,77 
ft ^ 4 Ko , 7^t*'/5 2" X tt 7 yfb 

T*t*'/7 ^Xtf 

l,Tj|^47<*77X'/<3y*-' < '' H» 
► -T'WB* Pl» pXtt 
4(ii- 55IC»^4#tC X * ******** 

& tic +0*1* 



Htma357-1261?S (2) 

* ( D . S. * - * V > ft. 1977*) . MIB II 
T4.l<(J.I.B,M*yy| l 1 978) » 
P1d|T4.S$ (*JH£K 1 97 8 )l)|CHft* 

ttDi7**77^ / /f 3>TB*t5 -T - €>0t 

Ar BIB #*^>** 
cox5a^A*akAT*ai»c^ Kpm 

e>nt7*A7 7* y» 3>Ti*«)|l|ito ^i; 

f*#m zti *>. ton pn**hlt*:nto-r i> * * f 
t» w*Mr>» P - i - d - ai 

jttf^^>w^-p-i-n -awo^»«t 

p**:afi**«>MK*v*fe«** 
vorr*»>» *w*»»*-ott*t*i*-t % x^. 

*tt p- i -n»^fr***'f*%^-C*#ttt^ 
7**77xy93y.(J5iT, IS »-Bl 



-350- 



P» * a Ml e>p92rlCfflv*r 
% X XT**77^'/J ^>*->«^>frm 
^4WK-/Itt» ±ei|t-Bl *p«T»v* 

~ Ko * - * y t T^ffc^-f Kb * — * > , T 
^ y ft T + f ? y Xn-to 

tt v ? ^ 6iH 4 X« SlnH.n^, T*?ili 4/ 9 ffjp 
Xtt 81F B B«- B ( h - t — 4 ) T*^A6 

$'9>X*fe0.05*.t>J»0.»S T*4»j*i0t 
LT nSXOpKt UTffl«A4^. b1T»9> 
89ICtt* »- B l(!.x)Ocx) *f**ttie PH. •* 

o.oouto>|M>iOfttoii &*u<a 

0. 00 5 atoa£*t*> l.Oitn^m^bn^. 

-tr^^-T*. Afttttca. fl*.*!*'* 
&toi# t U < 13 0.005 ato* b 2.0»to»* 



* J* ft ft & tot UTtt ^ y fk> # ^ cf # ,x 

13 OnFaHmt,., Tv3/li7 o K » # - 

jli^^'/MytttTn, bio** ac// 

Xtt 7 ^«««fftSftiE^i>^ **** 

* UTtt, CO*ftAtf /XH * * Xfc#*T 
ff AKc>«>* tor* 0 «Jttfitf^^44i«) 

* ftf 81 C Jgi^fte It •■fli (j - m) c^ Jt) 
T*-T. **tt\ c Jfc^ t ffi *?e>»&4: 

*-^4> 81 *?OBRitr2 IMA , SXlifi , 

r 

*m9i?n *-ei (l _ M) o (:d «>T ► i * * ? 9 * 
*ftf|o»-gi (l . x) c (a) Kir^TiBXnr 

•PO B Xtt F £ M#J»C, #->^M X^*>- Kto* 
<*t>**. *»«WTtt 2 0 Ot- 

-ti*Urt:«-«l< l - x )C <m) £ a-fli O^ir o ft* 

0COjA9-Cft&. ft*ftH««Atr A9l««/ptt 
*" Bl (,-x)°(i)/ l « *-8i/ofJ «-Bi/ «*J« 

nit. mwnmmfrhitYMttTit+ mm** 

300 A kftt<05 0l»b 2 00l.lS«-81« 



-351- 



C>W*M 3 ft ft v>*i|t) 2 5 0 0 

i ooo oI^ffiwf,hi # n at *-bi m « * — 

/lftv»tfi|& 1 5 0 1 — 6 00 2*ifflitt>*i&. X 

a*«*/n«»-Bi (l . x) C (l) /ia *-01/pS 

io o S *-»* (l _ x) C (x> ©**tt|&3 0 A thh 
3OOl0tKo5oI-2OOl % 1| ft-0i 
»S 3 *«**tfe 1 5 0 0 1 —10 0 00 

i^itW^^i. pfla-fliiloji^nns 

3 *1 * 1 5 0 A-~l 0 0 A4£ffifiC>*L&, 

Xtwpft .-81 Oft *> n K * ft p V .-ei > 

****** x o^rgtw-r 

Wftl 1 aOiSX&joft frftv* 14.56 MH« 



11^57-126175 (4) 

**T#*<U^^?>5r2— l 0 Torr T^o- 
fttt£>fttUT a AS »-81tt* *iT«fc 

L/l'/5>t7t^7<> (pBi)(PH/81H t «=0.S^> 

y(0H,>. > (B,^) (B/ (81+ C> = 0.10»U^|) 

*" 8l (ri) c (i) B% ^° -ftmftOXf Xfi* 
ttLT-tOTf <^^7^^>3>x^0.85 

^)ttr?^»iio b b o, a* P «»-fli (l . x)C(x) , 

lfta-81, nfl.-B ia*K«aL*1ftfC3.3.' 
C1T ^(-^AJrliutlM-1 ( lOOat/m 1 ) 

it* r ° mmn 25 otrii^^ 0 

X. iM«soooI % oMnsooi, Pit-8i (rx) 

°<z) I 3 S A A. 

f£ fir tS — 2 JC T » CtotBlh bn* <L 2 K is ? 



-l00 4( fl i lC()ot A fc ***** CUT. , * 

C< x >4r«i~A * X = 0.05 T% 9 -5.4* * 

-C« » = 72*K%jtU^*>, 10 O^^iCifcU 

!^0.5AUJ:TA*tI|kTtt W fr*-r^ % c * a 
pS!,l - 81 (i-x) c («) OS^AK^vkx 

**Wo.-fli (rx)C(1J ^^i f(tJ[0 



B/(«l + C) T0. 005.tc#*< >2 .o.tc»#±* 

XPIJ ** fll (M)0(M) 

^**4>ft^ijrtt rri voc^i(4v^^P3s 

^ TRW tAo ^^^W^ifcteiiC B^B.fr 1*^ 

* P« a-Bi* 200A.+ ©J:»t lffl.-ai 

* 5000 ino H| TK-rUafl c (x) 

* 1001 /B-lt^LTtttHio a-8lfct 



-352- 



> 5 y 81H 4 a-Bl (( . x > 0 (x) tt 81H 4 £ CH« 

t^^ffl^TiTo -*«**L*o S *>IC ITO t 

n 9 t-Bl^.,, 0 (l) OPOK-rtt P/C81+C) 
= 0. 5ato»# Ht7^ ^^7^V3XXt 
0. 05 * t> 0. 85 * "CM L***0*»tt**tt 
t(H-5lCv-ro 1*0. 5*TttttKaftttt*C J»c 
#*lnU »F ,Voc 4*ilB-f * 0 1>0. 5 

(»51>tl = 0) V ~4. 9#T«>*X« 

0. 05-0. 95 <D«T* L^*AV*to n»a-Bi (#-) 
C (#u) TO PO K-r*t »/(Bi+C) =0-005 

eiC^-fo h'-^*©***** J.c.PP . Voc 
^JBjanbT^A®****© a««-Bl (#>#)0( ^ ) 

^ f o k - r*tt«safc**# io*» (a - «r i 



»BaB857-126175 (6) 

ftHftlbnt^i C >t t{ D. A. And»r»on and 
W. B. 8pttr . Phil. Mag. 35, 1 (1 9 7 7) ) D 

D. X.0»rl.on f><D«i»CiD^yi^i^ 
«4K 2.27*04***1^ 1 0 *e>/ # ^*3»tr 
4 1.4 #itftTU2 f,»C30#©y^t*O 

ftTtA* (BtJttf Topic* id Applied Thyic* 
Vol 36, Amorphous 8*al eoodae tor» p=311 
( M. fl. Bro4ik7 f flpriog- V»rltg B»rlln 
H.ld.lto.rg * 19 79 #0 o«OT v * 



4. B{to<t>fe*4ft9i 

8-lWtt p» + r*** 

2 0tta*Wttlv 2 1 tt pl»-ll {l . x) C (lK 

0 a *-8l ) % 2 4 »«trt>&. ¥H(Un n m*t>> 
j0*€>*fr«ttT* * A 7*7X-rm&toT* 2>tt 
tttt*** 2 6 tt p || a-81 k 2 7 « l U »-ei % 

2 8 tt n M »-«<,-«>C (a) . 2 9 «aWtftt«>£. 
H— 2 tt p SI A-Bi (l _ x) C (x) /i-n a-Bi ^*Jr o 
tt^*Wft?-fC Vv»T k »OK-7ttB/|Bi+C) 
= O.latoa* t U/tU«>X©*ftK: 

1 tt *BM«ft J«|iA/fli : ), in? 4 + 7 T ? 
-»F. 3 « Rl#*flE Voc ( V olt«) % 4ttX*X»« 

T&i 0 »-3tt. pft »-81 (t . #) °<...>/ 

i-D tt-Bt -^5- * vi^t. b (& y — 

7* * V (fll + C) K*JLT 0.005 -2.0 ate* * 
J«c % 6tt»F. 7 tt Voc . fittfT^A. 



E*9-4tt» •"8i( # .,)C(,. l )«lt^^TpXttB 

Sr*-r^^ 7Tft4. 9tt*o >(a K-r, ion 
v >ro K-:rci«4>?**» b- 5 tt. nU 

•" fll («-») C fM)/ »-Bl n «^*«** 

K *-w»r 9 >lflo k- p/ (si +3=0.5*0* 
* * UWOIK X ft fr,*T 

^77Tfti, I 1 tt J*o * 1 2 tt FT. I 3Q 
Voc % 1 4 tt » iTTfi-tm B- 6 tt. o ■ *-Bi(, 

9 >(*)«> K— 7*1 1 ( Bl + c) ICjt9uT 0* 005 — 

2.0 •t»i5 9t:ft:2^ ? t«o±s«ai« V tt«r7F-r^ 

? 7 T * 1 5 tt Jmo m 1 6 tt FF . I 7 tt Voo % 

1 8 tt ? fr^-r. 

If W m A ttBDtt A^«ff*«Hfc^ 
tt i A ^f»± R ffi * * 



-353- 




X(P£a-Sio-»Cf»}) 

£9-3 




10* 3 \Q' 2 10* 1 10° Uf' 



B / a - Si (0j6) C to*) ( ato m V.) 



-354- 



B9-& 



8B857- 126 1 75(7) 



10' 



t 10* 
*. 

i: 
H 

rt * 
* 

a. 

* io 5 

f 

10 8 



10 



10 



10' 



tef* 



10' 



10" 



Id' 



<BorP)/a-Si<a»iCieu» (atom*/.) 




-355- 




-356- 



